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Abstract- In today’s global economy, effective Supply Chain Management is vital to the competitiveness of manufacturing 
enterprise as well as service organizations as it directly impacts their ability to meet changing market demands in a timely 
and cost effective manner. With annual world wide Supply Chain transactions in the trillions of dollars, the potential impact 
of performance improvements are tremendous. In Reverse Logistics, products are returned or discarded because either they 
do not function (anymore) properly or their function are no longer needed. We can list them according to the usual supply 
chain hierarchy; starting with manufacturing, going to distribution until the products reach the customer. Therefore, we 
differentiate between manufacturing, going to distribution returns and customer returns. So, why they are returning back due 
to manufacturing problem or due to distribution or due to poor performance. In order to reduce the bulk of returned 
materials, integration of Reverse Supply Chain Management with Business Process Re-engineering has been recommended. 
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I. INTRODUCTION: 
 
Reverse Supply Chain Management: Product flows in 
today’s Supply Chains do not end once they have 
reached the customer. Many products lead a second 
and even third or fourth life after having 
accomplished their original task at their first 
customer. Consequently, a product may generate 
revenues multiple times, rather than a single time. 
Capturing this value requires a broadening if the 
supply chain perspective to include new processes, 
known as ‘reverse logistics’, as well as multiple 
interrelated usage cycles, linked by specific market 
interfaces. Coordinating the successive product uses 
is the key to maximize the value generated. There 
may be occasions for most of the production 
organizations when the  materials they have produced 
and supplied to the market are returned from the field 
through the reverse chain function. These may 
include products return, damaged goods or service 
depot returns etc. Until a few years ago, the reverse 
chain was deployed with a view to minimize costs by 
allowing the materials to accumulate over time and 
eventually be disposed of in an environmentally 
friendly manner. But now with proper Reverse 
Supply Chain Management (RSCM), the scrap 
material and other products which were earlier 
disposed off, have now become a new source of 
income and revenue for the production companies. 
Generally companies spend more time, effort and 
money in proper and timely supply of their products 
to their forward supply chains, while ignoring their 
backward supply chains. However, in today's 
competitive business environment when there is both 
external and internal pressure, companies can no 

longer ignore reverse supply chains. Efficient reverse 
supply chains bring many benefits to the companies. 
This is known as the Reverse Supply Chain 
Management. 
 
Today, the importance of proper Reverse Supply 
Chain Management has been acknowledged by the 
production units as a result of which more and more 
attention is being paid to the reverse supply chain. 
The companies have recognized the importance of 
managing the entire product life cycle. In spite of all 
this, the reverse supply chain management is the last 
frontier in the supply chain management, which 
remains to be conquered. Today more and more 
attention is being devoted to the reverse supply chain 
as companies have recognized the critical importance 
of managing the entire product life cycle. Companies 
have found out that cost reduction is not the only 
benefit that can be gained from effective reverse 
supply chain management. 

 

 
Figure 1 Reverse Supply Chain Management (RSCM) 

 
Business Process Re-Engineering: Organizational 
theorists propose that the organization of the future 
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will be networked across functions and designed 
around business processes rather than functional 
hierarchy’s. Business Process Reengineering (BPR) is 
now being offered as a paradigm of organizational 
change necessary in order to achieve the required 
flexibility and competitiveness of the networked 
organization. BPR is a strategy-driven organizational 
initiative to fundamentally re-examine and redesign 
business processes with the objectives of achieving 
competitive breakthrough in quality, responsiveness, 
cost, satisfaction and other critical process 
performance measures. While business processes can 
be reworked without Information Technology (IT), 
recent technological advances have placed greater 
importance on IT as an enabler of BPR. Increasingly, 
BPR is being deployed in tandem with the use of IT 
to revamp or overhaul existing business processes 
that limit effectiveness. BPR has been defined as the 
restructuring of organizational processes through the 
innovative use of information systems and 
technology. Reengineering is about rejecting the 
conventional wisdom and received assumptions of the 
past. Reengineering is the search for new models of 
organization work. BPR requires changing the basic 
assumptions and principles of management, re-
examining the nature of processes and creating 
changes of magnitude through innovation. 
 
II. LITERATURE REVIEW:  
 
Chien-wen Shen [2007] investigated the logistics 
companies in Taiwan and found out firms with BPR 
implementation have superior performance on 
individual and overall logistics processes than firms 
without BPR implementation. It suggested that BPR 
investments generally result in improvements of 
logistics processes. Besides, the characteristics of 
BPR projects such as member or budget size seem 
not having significant effects on overall logistics 
performance. Because the response rate is only 
19.6%, future research could collect more samples for 
better reliable results. Besides, the causes of 
performance differences between BPR firms and non-
BPR firms may be examined more closely.  
 
Heng-Li Yang [2007] stated that reverse logistics had 
been disregarded for many years, pressures from both 
environmental awareness and business sustainability 
have risen. It presented an agent-based framework to 
increase the degree of information transparency and 
also presented an agent-based framework to improve 
information transparency degree of these reverse 
activities. The proposed framework is expected to 
increase the supply chain’s information transparency 
degree, and improve the performance of reverse 
supply chain activities. Future research will 
concentrate on implementing this framework, and on 
verifying its performance and effectiveness using 
real-world data and field studies. Chaihou Zhao 
[2008] proposed the reasons of practicing reverse 

logistics and the implications of reverse logistics. The 
distinct characteristics of reverse logistics are 
presented by comparing them with traditional forward 
supply chain. Improving and enriching existent 
forecasting techniques to effectively control 
uncertainties of returned products on timing, quantity 
and quality; developing proprietary information 
management system adapted to reverse logistics; 
establishing mature market for recovered products 
matching with reverse logistics system; configuring 
dynamic and long period operational network for 
reverse logistics; deeply investigating different 
reverse logistics participants’ strategic decision 
structure, driven factors and the correspond  impact 
on these participants 
 
B.E. Narkhede [2009] dealt with product flows in 
today’s supply chains that do not end once they have 
reached the customer. Many products lead a second 
and even third or fourth life after having 
accomplished their original task at their first 
customer. Capturing this value requires a broadening 
if the supply chain perspective to include new 
processes, known as ‘reverse logistics’, as well as 
multiple interrelated usage cycles, linked by specific 
market interfaces. Due to discrete sources or 
returning the products it becomes intricate. Reverse 
logistics is an important element of supply chain but 
still not recommended as important as forward 
logistics. To become successful reverse logistics, the 
decisions of transportation and facility locations are 
crucial as it directly affects cost for reverse logistics. 
 
III. INTEGRATION OF REVERSE SUPPLY 

CHAIN MANAGEMENT WITH BPR AT 
HI-TECH GEARS LIMITED: 

 
3.1 Importance of Reverse Supply Chain 
Management and BPR link: 
The BPR procedures applied to create a structured 
integrated supply chain share many with those quoted 
under the SCM banner. Business Process Re-
engineering has two important aspects: 
1. Analysis and design of workflow and 
processes within the organization and between 
organizations. 
2.   Rethinking, reshaping and simplifying the 
business structure, processes and work method. 
Today, it is customer who decides the quality of the 
product and customer also needs the constant changes 
in the product. Material is one of the important 
resources without which not even a single industry 
will function and therefore, optimum utilization of 
this resources will contribute a lot in over all 
improvement in material productivity. Product flows 
in today’s supply chains do not end once they have 
reached the customer. Many products lead a second 
and even third or fourth life after having 
accomplished their original task at their first 
customer. Consequently, a product may generate 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,  Volume- 2, Issue-10, Oct.-2014 

Integration of Reverse Supply Chain Management With Business Process Reengineering For A Gear Manufacturing Unit 
 
8 

revenues multiple times, rather than a single time. 
Capturing this value requires a broadening if the 
supply chain perspective to include new processes, 
known as ‘Reverse Logistics’. In Reverse Logistics, 
products are returned or discarded because either they 
do not function (anymore) properly or because they 
or their function are no longer needed. We can list 
them according to the usual supply chain hierarchy; 
starting with manufacturing, going to distribution 
until the products reach the customer. Therefore, we 
differentiate between manufacturing, going to 
distribution returns and customer returns. So, why 
they are returning back due to manufacturing problem 
or due to distribution or due to poor performance. In 
order to reduce the bulk of return materials Business 
Process Re-engineering has been recommended for 
Reverse Supply Chain Management where the firms 
spend significant efforts identifying and representing 
their current business processes for Business Process 
Redesign (BPR) projects. Despite the efforts, due to 
the lack of proper tools and methodologies, it is 
difficult to decide which process to be redesign and 
how. Considering the effort spent in the process 
analysis phase and limited support in the process 
redesign phase, able to find a need for a better 
process modeling and redesign method. This better 
process modeling and redesign method helps in 
finding the factors responsible for the returns and 
show the improvement by rethinking and redesign of 
the particular factor suitable to that process. So that 
the factors does not repeat again and again. It can be 
described by using the sample case i.e. Hi-tech Gears 
Limited, Bhiwadi. 
 
3.2 Company Profile: It engages in the manufacture 
and sale of gears and transmission components in 
India and internationally. Its products include 
transmissions gears and shafts for two wheelers and 
four wheelers; timing gears for diesel engines and 
power generators; precision forgings and precision 
machined parts; power takeoff unit for off-highway 
vehicles; and power transmission shafts for passenger 
cars. The company also offers products and solutions 
in robotics, artificial intelligence, automotive 
embedded systems and computer vision and 
biometrics. In addition, it provides engineering 
services, such as product development process using 
CAD/CAM products, reverse engineering and 
simulation software. HI-TECH GEARS was 
incorporated in 1986 and is based in Gurgaon, India.  
Hi-Tech Gears Limited is an auto component 
manufacturer (a Tier 1 supplier) of world class 
repute. It has been servicing diverse clients across the 
globe for engine and transmission components 
produced to the most exacting standards. They were 
growing at an enormous pace as the world market 
place is getting more and more connected. They 
remain a customer centric organization. They are 
obsessed with world class benchmarking and are 
continuously challenging ourselves in trying to align 

to global customers. They were keen students of Lean 
Manufacturing Principles and TPM practices. We 
have institutionalized improvements as a way of 
working in our organization. They are a team of 
talented people willing to go the extra mile for 
achieving results.  
 
Hi-Tech Group comprises of six companies and a 
consolidated turnover of more than USD 125 million. 
Businesses varying from high technology component 
manufacturing, engineering design to leading edge 
research in the fields of Robotics, Artificial 
intelligence and machine vision technologies. 
 

 
 
Milestones: 
 

 
 
Strengths: 
People 

 
Technically talented team seeking innovative 
solutions 

 560 people awarded long service awards 

 
Family like working environment - No labor 
union 

 
Employee welfare ensures looking after of 
employees and his family 

 
Employees are proud of their company and hold 
HGL dignity high 
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Company has invested an average of 80 hrs of 
Training/Employee/Year 

 
Easy adoption to principles of Lean 
Manufacturing 

  
Technology 

 Adoption of International Technology from: 
   Kyushu Musashi 
   Getrag Corporation 

 
High end CAD/CAM/CAE & PLM software's 
installed 

 Adapting technology to suit needs in India 

 
State-of-the-art manufacturing facility & 
standard room equipment 

 
Willingness to adopt newer technologies as per 
the needs of customers 

 
Integration of entire engineering data through 
single window access using Pro-Toolkit. Web 
links/ Java/ Access. 

 
Quality Assurance: 
System 
 NABL Certified of Standard Room. 
 Globally accepted manufacturing practices 
are being imbibed on an ongoing basis. 
 Average 80-man hrs/annum training per 
person across the entire organization. 
 Focus on continuous improvement at each 
level encompassing all business processes. 
 State of the art measuring Equipments and 
Instruments.  
 
Design 
Team of 50 Engineers fully trained in Pro-E, capable 
of designing parts, dies and tool gauges etc. 3D 
Simulation software’s for optimum design of dies 
with minimum iterations. 
 
Continuous Improvement 
They aside time for each of there production teams to 
suggest ways to improve there manufacturing 
process. In each team, associates are trained on each 
other tasks. Hi-Tech associates are team players 
helping each other to succeed. They are in awe of 
TPM and continuously strive towards achieving 
excellence. 
 
TPM Kick-Off 
TPM is an indispensable strategy for world class 
operations, is now on full scale implementation in Hi-
Tech Group. All group companies have started TPM 
implementation across the plant, covering all 
equipments and all areas with the involvement of all 
employees. In the coming years, Hi-Tech groups aims 

to achieve high operational efficiency leading to high 
customer satisfaction. 
Project Management 
 Windchill with Windchill, they have 
unprecedented control of data throughout products 
life cycle. They can also control the flow of product 
information to there Enterprise Resource Planning 
(ERP) system during key release-to-manufacturing 
processes. 
 Web-based Project Tracking is maintained. 
 CFT Approach. 
 
3.3 Results of Reverse Supply Chain Management 
Integration with BPR: 
 

TABLE: 1. DATA ANALYSIS OF A GEAR 
MANUFACTURING UNIT (HITECH GEARS 

LIMITED) FOR INTEGRATION OF REVERSE 
SUPPLY CHAIN MANAGEMENT WITH BPR. 
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IV. DISCUSSION 
 
In reverse logistics, products are returned or 
discarded because either they do not function 
(anymore) properly or because they or their function 
are no longer needed. Therefore, we differentiate 
between manufacturing, going to distribution returns 
and customer returns. 
 
So, why they are returning back due to manufacturing 
problem or due to distribution or due to poor 
performance. In order to reduce the bulk of returned 
materials Business Process Re-engineering has been 
recommended for Reverse Supply Chain 
Management where the firms spend significant efforts 
identifying and representing their current business 
processes for Business Process Redesign (BPR) 
projects. This better process modeling and redesign 
method helps in finding the factors responsible for the 
returns and show the improvement by rethinking and 
redesign of the particular factor suitable to that 
process. So that the factors don’t repeat again and 
again. 
 
As shown in the Data Analysis Table 1, the 
complaints are taken from the customers. For these 
complaints, countermeasure and improvement for the 
particular process are given. 
 
Taking the complaints into consideration and giving 
the remedy for the returned products and showing the 
improvement for the returned product for the 
particular process so that the customer will not repeat 
the same complaint for the particular process again 
and again. For example if we sell 100 bikes. Within 6 
months if we receive the returned bikes about 10 to 
12 due to manufacturing problem or due to customer 
dissatisfaction. The complaints are taken from 
customers regarding the bike.  
 
The complaints are taken into consideration and for 
that complaint improvement is given. So that the 
complaint for the particular process does not repeat 
again and again. So, for the next time when we 
manufacture the products the number  of complaints 
are going to be reduced and improves the efficiency 
of the company.  
 
This also helps in when introducing a new product 
into the market and customer will be satisfied. 
Therefore, at Hi-Tech Gears Limited, the returned 
materials will be reduced and integration of  Reverse 
Supply Chain Management with BPR will help in 
redesign and rethinking of a new processes, so that 
the complaints do not repeat again and again in the 
future. 

CONCLUSION 
 
In today’s global economy, effective Reverse Supply 
Chain Management is vital to the competitiveness of 
manufacturing enterprises as well as service 
organizations as it directly impacts their ability to 
meet changing market demands in a timely and cost 
effective manner. With annual world wide supply 
chain transactions in the trillions of dollars, the 
potential impact if performance improvements are 
tremendous.  
 
]While today’s Supply Chains are essential static, 
relying on long term relationships among key trading 
partners, more flexible and dynamic practices offer 
the prospect of better matches between suppliers and 
customers as market conditions change. Today, it is 
customer who decides the quality of the product and 
customer also needs the constant changes in the 
product.In order to reduce the bulk of returned 
materials integration of Business Process Re-
engineering with Reverse Supply Chain Management 
has been recommended where the firms spend 
significant efforts identifying and representing their 
current business processes for Business Process 
Redesign (BPR) projects. Therefore the bulk of 
returned materials will be reduced and integration of 
Reverse Supply Chain Management with BPR for a 
gear manufacturing unit will help in redesign and 
rethinking of new processes so that the complaints 
don’t repeat again and again. 
 
FUTURE SCOPE OF RESEARCH WORK: 
 
Further scope, Information Technology (IT) can be 
implemented where it makes the crucial decision at 
strategy, planning and operation. So, IT enables not 
only the gathering of these data to create supply chain 
visibility but also the analysis of these data so that 
supply chain decisions made will maximize 
profitability and improve the efficiency of the 
organization. 
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